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Abstract. Many research studies are mentioned in scientific literature regarding the quality parameters 
of monofloral honeys. The purpose of this study is to make a physico-chemical characterization of three 
monofloral types of honey and honeydew in order to realize a general profile of these honeys.  
Analytical methods applied for this research were elaborated by International Honey Commission in 
2002 and are used in European Community. Physico-chemical analyses were developed for all 24 samples 





Honey samples available on market differ in quality on account of various factors like 
geographical, seasonal and processing conditions, floral source and packaging and storage 
conditions. For consumers the sensorial characteristics of honey represent a major parameter 
in determining the quality of honey, and the biggest impact has the color and the 
crystallization state (Moise, 2007). Therefore, new European regulations regarding the quality 
criteria for honey have been adopted (EEC110/2001). The typical composition of honey is: 
moisture 20%, total sugars >60%, ash <1% (EEC110/2001). Traditionally it has been used as 
sweetener or preservative in food (Nagai, 2006) and in folk medicine as treatment for a 
variety of diseases (Mărghitaş, 2005, Meda, 2005). It is the aim of our study to realize a 
chemical profile of honeys harvested from Transylvania, in order to establish the parameters 
which make it so valuable for consumers.  
24 honey samples were taken into consideration for physico-chemical parameters: 10 
acacia honey, 3 sunflower honey, 4 limetree honey and 7 of honeydew.  
 
MATERIAL AND METHOD 
 
All analysis were performed in triplicate and according to the methods proposed by 
International Honey Commission (Bogdanov, 1997) and in agreement with the European 
Union.  
24 honey samples were harvested from 2005 to 2006. All honeys were analyzed to 
determine the following physico-chemical characteristics: moisture (Abbe digital 
refractometer Optic Ivymen System), color (Pfund scale, Lovibond Colorimeter PFX 195/7- 
Tintometer), ash (gravimetric method).  
The following sugars from these honeys were also determined: fructose, glucose, 
saccharose, melezitose, maltose, and trehalose (HPLC Shimadzu IR detector RID-10A, 
Alltima Amino 100A column 250mm x 4.6 mm, 5µm). HPLC sugars separation system was 
prepared using an isocratic solvent mixture of acetonitrile and water (80:20 v/v). Standard 
solutions for glucose, fructose, sucrose, maltose, trehalose, and melesitose (0.5-80mg/ml) 
were prepared for calibration curve (Bonta, 2007). 
 
 
RESULTS AND DISCUSSIONS 
  
The quality parameters of honey are now determined by modern analytical methods.  
Data obtained reflect a good quality of the studied honeys. According to the European 
Directive (110/2001) the moisture value are pretty good, except the S2, S10, F3 and M5 
honey samples).  
The maximum limit of moisture according to EEC 110/2001 is 20% and the 
Transylvanian honeys studied present values in range between 15.40 -21.70%. This is a good 
quality criterion due to the fact that lower moisture levels leads to low probability of honey 
fermentation during storage.  
The European honeys (blossom honeys and honeydew honeys) show a clear 
distinction in the physico-chemical quality parameters. Usually, there is a positive correlation 
between color, ash content and electrical conductivity. Romanian blossom honeys present 
lower ash content than the honeydew ones; they also have a lower color index on Pfund scale, 
and a lower electrical conductivity level (Mărghitaş, 2005). The results regarding this aspect 
are presented in Table 1.  
 
Table 1 
Physico-chemical characteristics of Transylvanian honey samples 
 
Sample Crystallization state Moisture  (% ± s.d.) 
Refractive index 




Ash content  
(%/100g of 
honey) 
S1 fluid 17.90 ± 0.16 1.4918 ± 0.0017 18 0.03 
S2 fluid 21.30 ± 0.12 1.4833 ± 0.0007 30 0.11 
S3 fluid 17.40 ± 0.12 1.4930 ± 0.0004 45 0.28 
S4 fluid 17.60 ± 0.12 1.4926 ± 0.0010 11 0.08 
S5 fluid 16.60 ± 0.23 1.4951 ± 0.0005 40 0.27 
S6 fluid 18.90 ± 0.24 1.4893 ± 0.0004 31 0.12 
S7 fluid 17.00 ± 0.13 1.4939 ± 0.0006 32 0.12 
S8 fluid 17.10 ± 0.09 1.4937 ± 0.0009 28 0.10 
S9 fluid 17.90 ± 0.12 1.4917 ± 0.0018 26 0.09 
S10 fluid 20.80 ± 0.08 1.4844 ± 0.0006 22 0.08 
F1 crystallized 17.80 ± 0.06 1.4920 ± 0.0007 83 0.40 
F2 fluid 19.50 ± 0.06 1.4878 ± 0.0005 80 0.35 
F3 crystallized 21.70 ± 0.12 1.4822 ± 0.0005 79 0.35 
T1 fluid 16.70 ±  0.15 1.4948 ± 0.0004 41 0.27 
T2 crystallized 16.80 ± 0.01 1.4946 ± 0.0003 46 0.29 
T3 fluid 19.10 ± 0.03 1.4889 ± 0.0006 54 0.30 
T4 fluid 17.60 ± 0.04 1.4926 ± 0.0010 36 0.19 
M1 fluid 16.60 ± 0.05 1.4951 ± 0.0006 96 1.20 
M2 fluid 15.40 ± 0.06 1.4981 ± 0.0005 92 1.19 
M3 fluid 16.80 ± 0.19 1.4945 ± 0.0003 94 1.17 
M4 fluid 17.90 ± 0.04 1.4949 ± 0.0003 94 0.14 
M5 fluid 21.30 ± 0.12 1.4976 ± 0.0002 103 1.23 
M6 fluid 17.40 ± 0.11 1.4810 ± 0.0004 98 1.20 
M7 fluid 17.60 ± 0.14 1.4947 ± 0.0009 96 1.20 
s.d. – standard deviation (n=3) 
 
 
In sugar adulterated honeys some commercial parameters such as ash content and 
electrical conductivity are lowered (Oddo, 2004).  
Sugars extract of 24 Transylvanian honey samples were separated by HPLC (Figure 1, 
2). Routine analysis of sugar spectrum by HPLC can give some information on possible 
adulteration. Honey adulterated by feeding the bees with sucrose syrup during nectar flow has 
an increased concentration of sucrose. The content of sugars in honey is storage- and heat– 
dependent (Bogdanov, 2002).  
 




























































Figure  1 – Example of HPLC Chromatogram from acacia honey (Sample S1) 
 








































































Figure 2 – Example of HPLC Chromatogram from honeydew (Sample M6) 
 Standard solutions of each sugar was prepared and subjected to HPLC separation in 
order to realize the calibration curves: R2, Repeatability (r), and reproducibility (R) values 
were determined in triplicate for every standard solution and the average data are presented in 
Table 2.  
 
Table 2  
Repeatability (r) and reproducibility (R) of saccharides standards (Bonta, 2007) 
 
Saccharides R2 of calibration curve Repetability  (r) 
Reproductibility (R)  
Glucose 0.999 0.93 1.76 
Fructose 0.999 0.9 1.83 
Sucrose 0.998 0.4 0.9 
Maltose 0.990 0.4 0.9 
Trehalose 0.986 0.3 0.7 
Rhamnose 0.981 0.3 0.7 
Melesitose 0.993 0.4 0.9 
 
 
The sugar profiles of the honeys reveal some interesting data. The floral honeys 
studied presented all sugars tested minus melesitose which is a marker for honeydew. Is a 
matter of fact all honeydew samples contains this sugars.  
The total amount of glucose and fructose exceeds 60g/100g honey which is normal for 
all honeys according to EEC 110/2001 (Table 3), excepting the T2 sample. The 
fructose/glucose ratio was calculated for all samples. This ratio reflects the crystallization 
state of honey: when fructose level is higher than glucose honey is fluid. When glucose is 
higher than honey is crystallized (Table 1). This result was confirmed by the crystallization 
state of the mentioned honey sample.   
Low level of sucrose in all samples can be explained by the fact that it is the most 
sensitive saccharide to storage and heat, and even if the honey was not heated we mention that 
honey samples were harvested in 2005 and 2006. 
 
Table 3 
Determined sugars in all honey samples (g / 100 g of honey) 
 
Sample Fructose Glucose Fructose + Glucose 
Ratio 
F/G Sucrose Maltose 
 
Trehalose Melesitose 
S1 45.54 37.05 82.59 1.23 uq 2.06 uq 0.00 
S2 45.08 31.99 77.08 1.41 uq 3.57 0.87 0.00 
S3 43.09 32.28 75.37 1.34 uq 4.15 uq 0.00 
S4 45.79 33.57 79.36 1.36 0.07 2.73 0.50 0.00 
S5 44.50 35.63 80.13 1.25 0.36 3.89 uq 0.00 
S6 39.78 28.79 68.57 1.38 0.09 4.35 uq 0.00 
S7 43.43 31.19 74.63 1.39 uq 4.02 0.80 0.00 
S8 33.23 25.26 58.49 1.32 0.06 3.63 uq 0.00 
S9 44.51 32.73 77.24 1.36 0.20 3.73 uq 0.00 
S10 37.31 28.58 65.88 1.31 0.15 3.22 0.91 0.00 
F1 38.37 42.19 80.56 0.91 0.49 1.45 0.51 0.00 
F2 44.85 28.63 73.48 1.57 0.24 2.17 uq 0.00 
F3 36.72 45.57 82.30 0.81 0.34 0.77 0.00 0.00 
T1 38.75 36.08 74.83 1.07 uq 5.06 uq 0.00 
T2 20.84 21.65 42.48 0.96 uq 3.93 uq 0.00 
T3 39.00 32.96 71.96 1.18 0.23 1.84 uq 0.00 
T4 36.20 34.87 71.06 1.04 0.81 2.76 uq 0.00 
M1 42.58 38.51 81.09 1.11 0.18 3.15 1.19 2.69 
M2 37.12 36.10 73.21 1.03 0.10 3.88 2.82 0.60 
M3 37.35 36.02 73.37 1.04 0.15 4.07 3.20 0.32 
M4 41.38 38.41 79.79 1.08 0.35 uq 0.87 2.75 
M5 35.24 35.40 70.64 1.00 0.17 5.61 1.26 0.51 
M6 37.27 32.15 69.42 1.16 uq 3.41 uq 0.00 
M7 40.09 35.84 75.93 1.12 0.15 3.01 1.20 2.49 




1. Our results show that the studied honeys present sufficient reasons to be used for human 
nutrition and as treatment. No adulteration was found in studied honeys. 
2. There is a direct correlation between data experimentally obtained: the honeys with high 
moisture content present fluid aspects. A direct correlation exists between fructose-
glucose ratio and crystallization aspect.  
3. Further studies are needed to complete the profile of these honeys: phenols, diastase and 
HMF content. Diastase and HMF as well as sucrose are an indicator of honey freshness 
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